
DOCUMENT RESUME

ED 076 214 LI 004 319-

AUTHOR. Olsen, Harold Anker, Comp.
TITLE The Economics of Information; Bibliography and
. Commentary on the Literature. Second Edition, ''

' 1972. ,

INSTITUTION, , ERIC Clearinghouse on-library and Information
Sciences, Washington,-D.C.

11,
PUB DATE' 72
NOTE 32p.; (160,References)
AVAILABLE FROM SCience Associates/International, Inc., 23 East 24.11

- '
Street, 'New York,'N. Y. 10010 07.50)2_ ..

' JOURNAL iIT Information-Part 2;' March-April if-12 i
.

10 EMS PRICE MP-S0.65 AC Not Available f rom EDRS.
DESCRIPTORS 'Bibliographies; *Economics; *Information Processing
. .

*Information Science; *Information, U4lization;
*Literature Peviews

.*

ABST 'PACT

This report explores the bodies of literature
pertinent to the economics of information,a topic of growing
interest to the information community and to economists. As used
here, economics of information refers to the concepts and tools of
economics as they apply to information activities. The report
consists of (1) a short section on the economists' framework for
analysis, (2) a table that divides the pertinent literature into 14
Categories, briefly defines each category, and explainS ciihy it is
important to infqrmation activities, (3) a brief commentary on the
state of this literature and (4) a selected bibliography of over 300
items.'An exhaustive list of all,items could notbe done in this
initial effort, hut, most recent literature, especially monographs,
technical reports.and literature'ssurveys,1s covered to the extent
that a reader should get a good introduction to this'literature. In
addition, 25 items are identified as giving particularly informative
overviews. These items represent the full range of material from
theoretical studies to applied analyses, plus several surveys. (The
first edition is available as ED 044 545.) (Author)

kw

S



r--4

Lt.1

5I

91.

ti

U 5 DEPARTMENT OFIIEALTH
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR OR(ANIZATION ORIG
INATING IT POINTS OF VIEW OR OPIN
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU
CATION POSITION OR POLICY

PERM SS0N :, REPPOD.CE S P.
P MA'ER A, BY MICROFICHE ONLY
HAS BEEN SAPN'ED 9.

e-17 er.

A_> 5C E

70 EP-.: AND ORGAN ZA ONS JPEPP
Ar.,.EEVEN'S N ". vE _ S OE,

OF
v_E

ED_Cs.,0% PEPROD,r ao
DE "mE EP I. SS'EM PUS._ PES PEP

SS'0% i;

THE ECONOMICS 'OF INFORMATION

BIBLIOGRAPHY A20 COMMENTARY ON THE LITERATURE

SECOND EDITION, 1972

HAROLD ANKER OLSEN

School of Library and Information Services
University of Maryland

College Park, Mbryland 20742

, , '-
'111t 11

I



e

THE ECONOMICS OF 'INFORMATION.

BIBLIOGRAPHY AND COMMENTARY ON THE LITERATURE

ABSTRACT

This report explores the bodies of literature pertinent to the economic! of information,a topic of growing interest to the, information community and to economists. As'usedhere, economics of information refers to the concepts and tools of economics as theyapply to information activities. The report consists of (1) a short section on theeconomists' framework for analysts, (2) a table that divides the pertinent literatureinto 14 categories, briefly defines each category, and-explains uhy it is importantto information activities, (3) a brief commentary on the state of this literature and(4) a selected bibliography of over 300 items. An exhaustive list of all items couldnot be done in this initial effort, but, most recent literature, especially mondgraphs,
technical reports and literature surveys, is covered to the extent that a reader; should
get a good introduction to this literature. In addition, 25 items are :dent:tied as givingparticularly informative overviews. These.items represent the full range of material
from theoretical studies to' !vpplied analyses, plus several surveys.
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PREFACE TO THE SECOND' EDITION ONE Y EA.& .LATER k
. (Specially prepared for INFORMATIpN-PART 2.- Reports: and BIbItog,rrtiphies)

a

Reissuing this publication provides an
opportunity not only to update the bib-
liography but also to comment on the cor-
mentary.

BIBLIOGRAPHIC 1.:PDATi

Since the date of original. publication
'nearly 500 iters have been located which
pertain to the economics Of information.
About 1E0 deemed host sigkficant have
been sel.ected for inclusion in the 1971
supplenentary listing attached to this
preface. Tnis supplenent focuses on ma-
terial nublisned in 1971, nut also includes
a few Items issued ineasly 197; as well
as sore pre-1971 :,,ey :..tees nissed In tie
first edition.

AS in the first edition, citations are
_- elided from- hot., tne inforration litera-

. t-re and the econonics literature. Otner
than true shift in' tine cc sTed, the sup-L:1e-
nent is generated -sing the sane procedures
o--nloyed in tie first edition. However,
.7rranging tne citations into tne'ctegories
used in tie first edi.tion was not done for
tnree reassns. First, the citatics
car -zed in tnis fashion are very urlevenly

Pr-o-g the categories, so th
_isting taxes on a very "happy" appearance
Second, discussions with readers of the
,fcrst edition indicate fewer divisions
would the utility of the ii.sting,'
and that si-ply dividing oy.tne twc source
literature cases r,-iowc-d . A-0y
ser:e,ost uses. Tnircr, tne t4Sis of CC.7-
t--liptiCr. is considera,ly s1 -_led.

7:tat:sons are selected whion provide
eitner useful knowledge concerning econo-ic,?
analysis of infornatisn activity, or basic
innut data on infornation activity neces-
sary for econo-ic analysis.

From the literat-re, selection
favors v-,',,r,s which apply econonic
analysis ac-ivi*y,
or wnich exa mine tne significanc of in-
fo:ration as an input to stner aCtivity.
Also included are sore reviews of tech-
nioues and approaches potentially .usef7u1
in analyzing tne aspects cf in-
formation. In acidition, a few items are
included which provide good introductions
to the concepts and tools of econonic
analysis to aid inforration professionals
in understanding eoono:!'ics-as applied to
information.

From i,(e information literature, selec-
tion favors studies which analyze informa-
tion activity in order tc assess current
operating wystems and outputs or to aid 'in
planning and developing new systems and
outputs, or which evaluate the effects of
information on other activities. Also in-

P,

eluded are some descriptions of information/
systems, plus surveys and imentories of
particular.types of Iniormationactivity
which Provide Lmproved understandsng for
,eeonomc analysis.' In additian, a few ex-
cpositions an key issues affecting ec000mic
factors of Inforrltion are iqrluded.

The twelve staxred items are judged to
have particularly interesting material or
pre regarded as work of special signifi-
ca,nce in this field. Undoubtedly so:e
worthy items are'r/ssing from the lusting
as a function of corpiler ignorance.

COMMENTS ON THE COMMENTARY
row*

Disc.: isisns with ootn inform tion
fessiona"-s and econo-fists succes tnat the
schema cnaracterizing the 'overall _ 7,2r
work pf econonic analysis 'Figure 1 in the
original edition :provides a usef,"1 otntext.
for examining tne literature on the ego-
ronics cf information. As noted in the
first edition, _..is literature re-tains
r'"sc, ard snotty. HowevPr, reran.' -

4Fltern do : -area greaEer effort to relate
prior effort to current work and tc deve.lop
a broader context fsr their analysis':
creased rigor of analysis4.1so is'wcre CS7-
rrrl, and so9 teginnisng wori. in preicus*ly
rieglected areas --'particularly tne de-

*. kand side offecono-ic analysis -- pronises
.to fill in d4-ficion-1,-s 1- thP

'The cc-runioations oetween _rue vn-
fornatitn connun2-ty and the econsnics con-
n-nity appears to have na,rrowed during t!Te
year. Occasional Instances of cross-
referencing between these two literatures
can mow be found. And at sort, recent
neetings wnicn discussed economics of ir-
forratfor, representatives from notn
groups DP `c-d .. tn.. sane program-.
For example, at _rue Anerican Society for
Information Science conference in ',-.etcher
1971, a are witn both eccnorists and in-
'orma-io p,ccessionals addressed 7-P4-,sely
tne topic, "Econsmics of :nfsrnation." And
frog econorics conrunity, a workshop
sponsored ny the National Bureau of Eco-
nonic Research at tne Ur'ban institute
'Washington, .C.) in :une 1971, had a
mixture of infornatien professionals and
econonists attending. In tire this trend
should generate a broader range of common
undergtanding between tnese twc communities.

Perhaps the most significant trend noted
tnis year is the substantially-greater
awareness by the information profession
concerning the significance of economic
factors to information management. Leading
journals in the field appear to be inter-
ested in publishing materials which discuss
economic aspectt of information. Clearly
the volume of literature on this topic has

\1.1a7 ch -Apra 1971 INFORMATIO. -PART 2 1.,
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increased substantially. Furthermore, at
the 'national-conferences of the American
Library Association, the Special Libraries
Association, and the American Society for
Information Science, special workshops
were held on toprcs directly pertinent to
the economics of information; all these'
special mention r§ the ASIS tutorial or-
ganized by the Special Interest Group on
Cost, Budgeting, and Economics: documenta-

S.

reassurings thg fact that virtually no
material could be found which even ex-
plicitly raises these questions. Further- ,

more, the issue concernihghe appropriate
locus ofkcapability for economic analysis
of information appears to, be even more
critical, giverr-the current tight budgets
for infornstion and the n-itical policy
questions beinF raised by _'enders of in-
formation. The Choice of locus will

*_ion for-4he tutorial included a manual by lar/ely determine the agenda of analysis
Douglas Price, COLLECTING AND REPORTING ancj the impact of. results. obviously,
SEAL COSTS OF INFORMATION SYSTEMS, which ,additional,capacity would go far *_Award
proyides a systematic framework that can improving the tesponse tc tight budgets
serve a5 a norm for work in this area, and and policy questions.
could 4n time become the basis for a sten-

`, lard for reporting information costs. In
addition, a number of the chapters in the
ANNUAL REVIEW FOP INFORMATION SCIENCE AND
TECHNOLOGY covering 1971 1iterat4re give
substantial attention to the economic as-
pects of the topic' covered. Unfortunately
the tendency of-f the information comrunity
to new -iosts as virtually the only factor
involved in the economics of information
still continues, neglecting demand factsrs
or organizational and strctural factors,
inns severely limiting tne of eco-
nc:ic analysis. Few indeed are tne renege-
rent decisions and policy issues concern-
ing information wnich can be resolved
cased solely on s-pply factor analysis.
This economic rycpia by tne information
orofession lends credence to the oft-
expressed cnarge that librarians are con-
cerned witn cs;lection b.i_di. g, not .ser
service.

Eco-orists also csntin.e tneir interest
in st-dying information, and nlYe sib-
sta-tially broadened tneir perspectiye in
analyzing Information activity. Pernaps
tne most significant recent development in
tnis comr-nity is the launcning of a :o-r-
nal directiv Zoncerted with this topic,
THE ANNALS OF ECONOMIC AN SOC:AL MEASURE-
MENT, slot. _le ":ournal of C?rp.ters,
:nforration Retrieval, and Research
Methodology." As furtner evidence of a
broadening perspective, this year also saw
.blication of the first ind-stry analysis

spanning supply, derand, and ad:ustrent
factors for one ra:or type of information
activity, the mcvcgraph by M.P. Irwin, THI
TELECOMMLNICATIONS INDUSTRY: INTEGRATION
VS. COMPETITION. Also the first study
wnicn takes a fairly substantial macro
view of information was Issued this year,
as a report sponsored by tne National Sci-
ence ro.:ndation and performed by Mattte-
ratica, Inc.. P. CO97 BENEFIT APPROACH TO
EVALUATION OF ALTERNATIVE INFORMATION
FRC/V:5:0N PROCEDURES, with W.G. Baumol as
Principal investigator.

The literature this year provides no
direct answers to the questions raised in
the original commentary, a not too surprlsing
finding for this brief a time period. Leis

No forral action has appeared cetcerning
the%two sugFestions offered in the onioinal
cc7.:4tentaryliaowever, signs of info al ac-
tivity may serve to implement _ sugges-
tions. Most abstracting and -exing ser-
4ices seed: a bit more sys' _ic in their
treat. -en of material the economics of
information this past r. And access to
previously unpuclish erial, on tne
tonic appears to be sing, first e-
cause s-cr. studies a e ore likely to be

lisned, and secOn because some a-_hors
are depositing s.on t.dies in the E?:C
system and the N.TIS system. Also, tne in-
creased sP-91-ivi-y "0 ---s ANNUAL
REV:EW autnors res.lts in identifying *

rirevio1s1v .npublisned but significant
:ters.

:n _fie pas' year nas
slostantial g-ow" in the 7.P'..21 and q-an-
tity cf literature sn the econorics of in-
forration, and tne lin%age between the
enonorios comm.nity and tne information
comm.nity nas en:oyed a modest increase.

Harold Anker Olsen
School of Library and :nforratich Ser;t1'_./es

UnivPrsity of Maryland
College Park, Maryland
February 27, 1972

Footnote: The compiler gratef.11y acknowl-
edges the assistance of the American Society -
for Information. Science, Ed:cational Re-
sources Information Center/Clearinghouse
on Library and Information Sciences staff
in gathering material for this bibliovaphy,
and helpful discussions with ,John Wili6n,
Alice Billingsley, and Ted"Brandhorst, all
chapter authors for the forthcoming.ANNUAL *

REVIEW FOR INFORMATION SCIENCE AND TBCH-
NOLOGY, Vol. 7.
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PURPOSE

THE-ECONOMICS OF INFORMATION:

BIBLIOGRAPHY AND COMMENTARY ON THE LITERATURE

aq-

The purpose Lt this bibliographic
exercise is to clarify the-range of litera-
ture-pertaining to the economics of rn
formation. The two ma3or goals are to
detail t F ;ore literature on the economics
of inforra_!on, and to survey. the periph
eral literature surrounding this core, or,
perhaps more accurately,, the material frog
which this core is emerging.

\o%This purpose irplie's a particular focus.
First, commentary is directed at the
literature Cr. the economics ot.inforratisn,
not at substantive issues in the economics
cf information, whicn will be a topic for
analysis in a later paper. Second, be-
cause of its exploratory nature, tnis bib-
liegraphic exercise takes a broad view of.
4he econo-iss cf inferratior and'includes
a wide range cf raterial for readers with
a variety cf oacngrourds and interests.
W'-i'a -ho bi-'.^7,aphy airs to be corpre-
nensuve 'surveying tne pertinent litera-
tureor both tne econsrics and the in-
forration cemmunities,, "it :s net exhaustive.
:teri older tnan tnree years are ir-- .'"P'-' .

ohly_if tne report significant work for
which no mere recent effort sabstitutes-
The eitliography concentrates on rone-
e:raphs and technical reports, pa--.--'a,ly
ir tne econorics literature. Foreign
language _terns are eritted, altheugn $.1L
start:2:e work is cortained in the-.

As a result, the cibliegraphy sneuld
pros1de a working reference checklist ts
tne relevant literature on the econcrics
of irforration.

PROCEDURE

In ccrpil;,ng tnis biblio graphy, two
oasis problems were encountered. Within
tne enorrously broad field of 'economics:-
whicn. ninds of studies were, likely to pro-
duce literature most pertinent to the
ecenorics of information? And when spe-
cific useful pieces cf literature had teen
pinpointed, how could they test oe classi-
fied to suit the purposes of prospective
users?

The first step in generating this bib-
liograpny was to specify the factors in-
volved in economic analysis cf information
activity. Figure 1 -- -The Econorist'
Framework for Analysis -- is a schema which
serves as the criterion for identifying the
bodies of literature to Oe covered in the
bibliography. Since this schema is the
heart cf this exercise, some briefdiscus-
sion may be warranted to clarify the fac-
tors outlrned in the schema and to develop
the overall character of economic analysis.

Basically, economic analysis is the study
of choice: the allocation of scarce re--
sources.among alternative uses, and the
distributibn of outputs among alternative
users that is', the classic questions of
what and how much to produce, and woo gets
what products. Economid analys'Is finds
answers to these questions by balancing
supply against demand. Figure 1 reflects
this equilibration, usieg some 'alf ;..he tech-

nical language and concepts ecoRomists
erploy when addressing these questions. In

geneSal, their analysis evaluates tne'con-
duct and perfsrrance of tne decision-makipg

,,units around which economic fctivity is
o-rganized, and the relaticnsnips arong
these decisior-raking units.

ThE supply side of tne balance '_piper
left ten) re,tresents _roe preduction fung-
tion -- the type ard arsunt ef resource
inbuis producers need for a given kind and
quantity cf output; in e'ur econery. tnis
production function is transformed into a
staterent of del:sr costs required tc pro-
duce a given eutput. The demand side of
the balance''..pper rignt box, represents a
utility function tne type and areaht cf
eutpats censurers prefer; toe utility
function can be viewed as a staterent of
the benefits censurers derive frsr tnese
sutputs.

--g- of the balance cf tne re-
chanisr for ad:ustinti supply to demand
'center box, includes twe basic decision-
raking rsdest fl.; tne carnet syste:. -ode
which matches sappl:is-s domand via price
signals fror rarket transactiens, and in-
forrs producers cf the relative demand for
an output and tells consarers about the
relative cost of the outpat, and (21 tne
non:-arket decision process mode, which
n-atches supply to demand via sore authority
which estatlishes production levels and
determines which consumers receive the
output. In most economies, Wcombination .

of these two decision--making codes is used,
witn the acthal mix'depending,.in part, on
tne political preferences of the society
and the economic Aaracteristics of the
output involved.

The adj.Istment mecnanist producep de-
cisions of two general types: (1) deci-
sions about the allocation of resources
(lower left box), usually summarized in
budgets for producers, and (2) decisions
about the distribution of outputs to con-
sumers (lower right box), typically con-
tained in servid* policies concerning
these outputs,'or, more indirectly, through
social policies which determine income
distribution.

March -4prs1 1y72 r rFORWATIU. s -PART 2

2



rconory:
Technology
and
Resource
Constraint
Factors

Supply
Production func ion

'Input costs
(Producers)

Demand
Utility function
Output benefits

(Consumers) .

Adpustment echanisr

/Market
Price

,

C

yon-Lmarket
Authority

Resource dllocation
decision-maKIng

`B,Igets,

ro.

Out ,.t distribution
decisior-maki-g
(Service pm' ' -'es,

The u. fists' Fra=ewc: for Aralysis:

A schema cnaracterizing the overall frameworr. of

,

Societ
In rtives
ar
rgarrzat_onala

Performance
Factors

This exposition of tne concepts used
for econoric analysis is over-sirp"'0A;
i* ,.c.-olex issues involved in
applying these concepts tc real world
activities and rakes a urber of assurp-
ticns as to ..the nature of 7an and society.

.Yet tne schera does characterize tne ever-
vrall frareworx in which most eccnoric

analysis Is done today.

Although econcrists devote cost of their
effort, to the factors listed in the five
inner boxes oust described, economic
analysis itself is contained within a
larger social and envi±onmental framework.
Thus, econorasts Join with researchers in
other disciplines in studying this larger
frareworx -- with engineers in analyzing
the technological determinants of produc-
tion function activity (the outer left box),
and with sOpiologists, psychologists, and
political 4cientists in exarining the social
aspects of economic activity such as incen-
tives, value structures, organizational and
group behavior, the soCialization process,
etc. the outer right box).

Certain other conventional distinctions
imbedded in economic literature were used
in this literature search:

The level of activif-y
ranging frog micro- economic theory
'which examines the behavr of in-
Allividuals and organizatiohs) to
macrc-econoric theory (which exam:-
ines the behavior of an entirje'
econory and its 7a:or sectors in
terms of aggregate reasures).. The
analysis of particular industries,
such as the'inforation industry, is .

located in between these, two ex-
tremes.

2.. The type of activity studied,
grossly dichotomized into the study
of public sector activity (the pro-
duction and distribution of public

.

goods, public finance, welfare
economics, etc.) and private sector
activity (the production and dis-
tribution of private goods, theory
of the firm, equilibrium conditions
of individual markets, etc.).

3. The character, of the models used,
generally split into two major
categories, the first being compara-
tive static models which analyze
'economic activity in term of a
sequence ot.equilibrium poipts (akin
to a series of snapshots over time),
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and the second being dynamic models
which ans1yze economic activity in
terms.of a continuous line tracing
the movement of particular economic
indicators (akin to a Motion pic-
ture).

4. The purpose to be served by the
analysis,, ranging6from highly ab-
stract but very general analysis,
aimed primarily at adt%a.ncing the
state of economic knowledge under-
pinning policy fATmulation, to
highly aoPdaedbUtdtten narrow
analysesaiMidpimprily,at solving
some spepiCiks.sue ON decision
problem:

The second maa.'6r step ivgenerating
this bibliographyjwaS'to review the recent
literature from.both the economics and the
information communities in order to identify
the rall:oe bodies' of ligrleiture which repOrg
on the economics of information; In gener-
al, these two cortmunities produce quite
different types of literature pertinent to
this topic. The economics literature con-
sists primarily of items 'Jtich develop the
concepts and tools and ccntains for analysis
crly a few studies dixectly focused on the
eccnoricsof inforration. The i:Iforration
literature consists primarily of items de-
scriblig structural factors 'decision-
.raking units and,their relationships) in
information activity and provides sore
data on substantive aspects, although
usially in a hortative mode.

Based on the schema show-r. in Figgie 1,
tne four classificatipns listed above, and
the review of literature; the resulUent
raterial-was categoriAed as stow:. in Table itt,

Categories 1 to 9 art concerned with
literature in the ecosorics community;
items 10 to 14 with tnat In the informa-
tion community. A description of. the ra-
terial covered and its perkinence *to the .1

economics of information is given for each/.
category.

TABLE 1.
CATEGORIES OF LLAERATURE

PERTINENT TO THE
ECONOMICS OF INFORMATION

1. ECONOMICS OVERVIEW/THEORY

Description. Describes the major con-
cepts and tools of economic analysis and
the problems addressed by economists.

r

Pertinence: Provides a gerieral means
for analyzing economic aspects of informa-
tion activity. #

2. ECONOMICS INDUSTRY ANALYSIS/
PRODKTION FUNCTIQN/MASPOWER
Descri^tion. Analyzes the market re-

lationship between producers and consumers
of some good or service in terms of industry

structure, conphict, and, performance. Con-
sidersmajor-inpuf'faetors such as labor,
equipment, etc., used is producing the in-
dustry output.

Pertinence. Using information as the '

resource or commodity, provides a means
for analyzing the eoffectiveness of alterna-
tive organization.patterns in the informa-
tion industry and the impact of various
policy choices upon the operations of the
industry. 'Analyzes the relationship be-
tween information supply and demand fac-
tors plus the adjustment mechanisms in
terms of effects on resource allocation
and output distribution.

3. ECONOMICS: PUBLIC SECTOR/PUBLIC
GOODS/W.Eit FARE/BENEFIT -COST/PPBS/
NON-MARKET DECISION .121.KING
ECONOMIC ORGANIZATION

Description. Analyzes the non-market
aspects o industry and government activity
oartrcularly asthey relate to public goods
production and consumption. Considers
alternative organizational configurations
for performing economic activity.

Pertinence. Assuming much information
activity entails non-market decision making
and public good factors, provides a means
of analyzing such factors as they affect
information activity. *Includes both macro-
and microanalysis of alternatives in gen-
erating input resources to sustain informa-
tion activity, allocating such resources to
various informatton functions, and dis-
tributing the outputs of such functions to
various consumer groups.

4. ECONOMICS: OPERATIONS ANALYSIS/
O. R./ CAPITAL BUDGET THEORY/
MANAGEMENT ECONOMICS/SYSTEM
ANALYSIS /MARKETING /CAST ESTIMATION

Description. Describes the procedures
for identifying components of economic
activity, and develops the observational
measures for analyzing such activity in
terrs of supply cost factors and demand
benefit factors.

Pertinence.. Provides the specific means
for identifying and measuring economic as-
petts of information activity. Focuses
triAarily on microanalysis in developing
and managing the operations of pan informa-
tion system.

5. ECONOMICS .AND ALLIED SCIENCES: -
SECTOR STUDIES CLOSELY RELATED
TO INFORMATION ACTIVITY

Description. Applies economic analysis
to sectors of activity similar to or di-
rectly related to information activity.

Pertinence. Provides useful exaTples
of the employment of economic analysts in
arias similar to information act vities.
Also provIdesrsgnificant data major
information Producer and consume griollos.

ea
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6. ECONOMICS AND "ALLIED SCIENCES:
INNOVATION/THE ENTREPRENEUR/
INCENTIVES.

Description. Studies phenomena related
to economic activity which refines key
assumptions made in economic analysis,
particularly factors underlying the pre-
sumed goals sof:economic activity and
changes in economic organization.

14ttinence.. Such studies often identify
information as a critical variable in in-
novation and performance incentives.
Potehtially.such studies can clarify the
process of inhovation end performer-ice in-
centives in information activity.

7. ECONOMICS AND ALLIED SCIENCES.
POLICY ANALYSIS/PLANNING
Description. Studies the policy-making

piocess and system, particularly in govern-
ment.

Pertinence. Such studies often identify
ingirmation as a critical variable the
policy-making process. Such .studies'can
also clarify the process formulaion con-
cerning 2n:formation activity.

. ECONOMICS AND .ALLIED SCIENCES:
FORECASTING AND PERFORMANCE
INDICATORS/KNOWLEDGE UTILIZATION/
TECHNOLOGY ASSESSMENT'
Description. Studies the determination

and prediction of social and eoonomic
trends, and the role of knowledge in such
activity.

PertinenCe. Such studies view informa-
tion and information activity as essential
components in trend analysis and in the
organization of effort to produce forecasts.

9. ECONOMICS AND ALLIED SCIENCES:
SOCIOLOGY OF KNOWLEDGE/SOCIO-
LOGINL ANALYSIS/HISTORY/ORGANI-
ZAYION THEORY/SOCIAL PSYCHOLOGY
Description. Studies knowledge end in-

formation behavior as an aspect of society,
particularly as a factor in organizational
activity. -

Pertinence. Such studies take informa-
tion and knowledge as.their primary topic,
though usually at a very general level.
Provides a broad view of information ac-
tivity to serve as a context fer perform-
ing economic analysis of infermation,ac-
tivity.

10. INFORMATION: OVERVIEW/DOCUMEN-
TATION/ADMINISTRATION/INFORMATION
SCIENCE AND LIBRARY RESEARCH/
NATIONAL SYSTEM - INDUSTRY - POLICY
STUDIES/COPYRIGHT

4, Description. Describes the major com-
ponents performing information acO.vity/

.
their interrelationship, and their general
,practices and policies.

Pertinence. Details the general frame-
work structuring information activity,
thus identifying major decision-making
units and their relationship. Provides
some data concerning the adjustment me-'
chanisms relating supply and demand plus
allocating reiources and distributing
outputs.

11: INFORMATION: SURVEYS/USER STUDIES
Description. Analyzes the communities

and grbaps which consume or generatein-
formation.

Pe tinence. Provides some data con-
ern g in ormation demand factors and
benefits.

12. INFORMATION; SYSTEM EVALUATION/
ANALYSIS /GENERAL. MANAGEMENT
STUDIES
Description. Describes the operating

characteristics of information activities
usually in terms of some performance mea-
sures..

Pertinence. Provides some data con-
cerning supply factors and costs in informa-
,tion production functions.

13. INFORMATION: SYSTEM OPERATIONS/
OPERATIONAL ANALYSIS
Description. Explores the employment

of Modern information processing tech-
nology to information activity.

Pertinence,....Provides a dynamic aspect
to information production functions through
shifts in technology and resource factors
plus changes in incentives and organiza-
tional performance factors.

14. INFORMATION:. SYSTEM' OPERATIONS/
.OPERATIONAL ANALYSIS

Description. Details the current opera-

I

tions and policies of information activities.

Pertinence. Provides some data concern-
ing resource allocation and output dis-
tribution by.information activities.

The final step in generating the bib-
liography was to select from these bodies
of literature the citations which are use-
ful in studying the economics of informa-
tion. A citation was selected for inclu-
sion in the bibliography if i,t was per-
tinent to the economics of information,
was broad in scope (i.e., it linked to-
gether factors outlined in Figure 1), and
had been published recently(most items

/are dated no earlier than 1966).

The major abstracting and indexing tools
which cover both economics and information
literature werconsulted for relevant
citations. Ip addition, the 19681970
issues of leading journals in the informa-
tion field were scanned for pertinent
ci.tations. .
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Roughly 300 citation4 which fit the
stated criteria were located and are listed
in. the 3iblibgraphy unler one of the 1%
categories described in Table 1. For the
convenience of readers who want a condensed
introduction to the economics of informa-
tion, the most informatiVe citations are
identified by an asterisk (*).

Q2A1MENTARY ON THE STATE OF
ME LITERATURE

Although this study was aimed primarily
at assembling a useful list of citations
on the'economics of information, it also
reveal4d some interesting characteristics
of the current literature and raised some
questions.

The most obvious characteristic of the,
literature is its extreme diffuseness; As
a corollary to that, mere material exists '

than is immediately evident. Although
both the economics and the information com-
munities pr6deCe material relevant to the
topic, little interaction occurs and vir-
tually no cross-referencing is evident be-
tween the literatures of these two communi-
ties. Two related factors probably account
for this diffuseness,, The first of these
is the , "emerging" stage of development of
this topic, since the,economics of in'iltrma-
tion has only recently been treated as a
dlscrete topic for study by either econom-
ists or information specialists. The
second factor is the "part'of" character

4 of most items treating this topic, in which
work pertinent to the economics of informa-
tion has usually been produced with some
other topic or purpose in mind, often with,
out the publication.or results as an ob-
jective of the work.

. This diffuseness also extends to the
terminology employed.in.discussing the
economics of information within the litera-
ture, including the key terms'"economics"
and "information." Within the information
community, little consensus is evident
concerning the use of "economics;" typi-
cally, the tendency is to equate economics
with any literature in which a dollar sign
appears. Conversely, the literature of
the economics community uses the-term "in- .
formation" to cover-a variety of phenomena,
ranging from a narrow view of information
As purely price and market data to a very
broad interpretation of information as
covering practically any communication.
Consequently, subject.headings relating to-
the economics of information are used with
little consistency or accuracy by abstract-
ing and indexing services, so that the
material is widely scattered and ofte
buried in the publications of these services.

Another characteristic of the literature
is that it is quite spotty and often fuzzy
in content. A general framework in which
to place particular studies -is lacking.
Most work on information activity focuses
almost exclusively on thesupply side -of
economic analysis and neglects the demand
side. The result is lopsided analysis --

much on costs with little on benefits.
Typically, such work is descriptive rather
.than analytic.' -awen at the descrict.i.ve
level, the context provided for studie4'is
often insufficient to give any meaning to
numerical data oncosts, etc. 'Furthermore,
the cost structures employed by such
studies have been dominated by the need to
establish accountability for preventing
misappropriation of fun4s rather than by
the need to-improve menagerFal performance
in information activities./

Much of the work by information special-
ists on the economics of information has
dealt with either theevaiegation of informa-
tion systems or the adv4infXtration of in-v
formation activity, epppcialay in terms of
accounting costs."?*HoWeVer, more specific
and intense interest aboutrthe economics
of information has developed reoently,
apparently stimulated by, two issues now
fling the information community. One is
the i1 act of technological ,change and the
general uncertainty as to when automation
is economically warranted in information
activity; an issue alSo facing managers of
inany other types of activittips. The other
issue is the increasang funding squeeze on
public sector activity and the increasing
demands by sponsor for more rational and
quantified justification of information
activities; an -issue facing most areas of
public, service today.

In genera, economists have done only a
modest amount of work focusing directly on
information in the sense that this term is
used concerning libraries and the publica-
tion process. Probably the most relevant
work by economists hits been as a =Ise-.
querice of commissions stemming from major
studies of information activity such as
those of the National Academy of Sciences,
National Academy of Engineering Committee
on Scientific,and Technical Communication,
an4 the president's National Advisory Com-

.

on Libraries.

any useful, lessons be' learned from,
this examination of the literature on the
ecohomics of information? One key featdre
which was revealed is that systematic
analysis, as developed by economists, has .

rarely been used in studying information
activities, probably because of the sub-
stantial communications gap between econom-
ics and informatiqn specialists. This
communications gap is evident in the lack
of flow between the literatures pro4iced'
by these two communities. In addition; a
fundamental lack of conseRsus concerning
what is, really important in the divus-.
sions -(of economics of information by both,,/
.sides is evident; the impression is that
the information community is generally
lacking in an understaading,Of economics,
while the economists fail to understand,
information problems.

But in the relatively few studies where
these two groups have worked closely to-
gether; fruitful payoffs have resulted.
Therefore, mire thought and effort aimed,
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toward remedying this communications gap
seem warranted. It may be further specu-

q lated that, to some extent, the field of
economics in 1970 resembles that of psy-
chology in 1960 with respect to the poten-
tial for advancing the study of information
activity. Consider the' impact psychologists
made during the past decade in their study
of information activity, particularly that
of user behavior and its policy implica-
tions for information program development.
Thus, the experience of developing a re-
lationship between the information com-,
munity and psychology may offer insights
useful in pursuing the relationship which
exists between economics and the informa-
tiontiop community today.t

Improving this relationship poses some
major questions to the information pro-
fession, for instance: What steps can be
taken to *prove the exchange of informa-
tion between these two communities? Heti
can more integrative research and studies
oA the economics of information be en-
couraged? And how can greater capacity
for economiC analysis of information ac-
tivity bg,developed?

Perhaps the most fundamental% question
concerning the economics of information is:
Where should the capability for economic
analysis be located? A number of alterna-
tives are possible -- the operating staffs
of information organizations, agencies
sponsoring information research and de-0'
velopment, professional associations in-
formation schools training professi als
for the information community, or e onomics
or information researc ,.organizations. The
most likely solution is a mix of the former
with capability at several levels. But
what mix would be the most effective?

.

Finally, two suggestions are offered
here which are designed to ease the burden
in keeping up with the literature. First,
imprOve the organization of material on
thi& topic by bstracting and indexing-
tools serving this area. Currently, the
indexing and classificatipn structures
used by such abstracting and indexing serv-
ices are very weaK in their treatment of
the subject. In part, this weakness stems'

0,

from defects 'in the primary documentation'
on economics of information. But,'in
addition, most abstracting and indexing

(.'services have not worked out an effective
and coherent index language and classifica-
tion structure for this material. Stgps
should be taken to remedy these defects,
either by the abstracting and indexing
services alone or by these services with
the aid of interested professional groups..

Second, improve access to unpublished
studies and data concerning the economics
of Information. Apparently a significant
number of unpublished studies do exist in
this area. Obvu e o ique references
to these studie at they may
contain useful economic
analysis of in n ctivity. , But two
factors appear to unit access to and use
of such unpublished efforts: (1) no,one
collection poInt now exists to handle such
literature, and (2) the material in such

'studies appears to 'be highly sensitive and
is. often confidential with respect to the
source of activity -studied. Therefore,
some organization or professional group
should collect and make accessible the re-
sults of such studies, butwith adequate
guarantees for protection of the confiden-
tiality of the study sources. This could

blipne by adopting rules for protecting
anonymity of the data sources for these

studies, perhaps by adoption of the rules
usecrby the Bureau of the Census in handling
business financial data. 'Furthermore, the
alleged existence of these unpublished
studies may be symptomatic of defects in
the current primary publication process for
handling this literature; perhaps -material
on the economics of information requires
some change in the usual documentationprac-
tices via primary journals.

In conclusion, the literature concerning
the economics of information often stimu-
lates many questions, but does not provide
many helpful answers. Perhaps the most
significant aspect revealed in this litera-
ture searah is, the weak linkage between the
economics community and the information
community/ suggesting that a major communi-
cations gap exists here.
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action: public goods and the theory of
groups. 2nd Ed. Cambridge, Mass.,
Harvard Univ. Press. 1970.

Schultze, C.L. The politics and economics
of public spending. Washington, D.C.,
Brookings Institution, 1968.

Solo, R.A. Economic organizations and
social systems. New York, N.Y., Bobbs-
Merrill, 1967.

Turnbull, A.B. Government budgeting and
PPBS -- a programmed introduction.
Reading, Mass., Addison-Wesley. 1970.

'Weidenbaum, M. The modern public sector.
New York, N.Y., Basic Books, Inc., 1969.

Information

Defense Documentation Center. Bibliography
on cost/benefits of technical informa-
tion services and technology transfer.
1968. AD 672 500.

*Hamburg, M. et al. A systems analysis of
the library and information science
statistical data system: theibesearch
investigation. Interim report prepared
for the U.S, Department of Health, Edu-
cation, and Welfare, 'Office of Education.,
Bureau of Research. University of
Pennsylvania, 1970. ED 035 421.
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e . f
*Raffel, J.A, `And R. 4ishko. Systematic *Leimkuhler, F.F. and M:D. Cooper. Cost

analysis of university libraries: an accounting and anslysis for university
application of cost-benefit analysis to libraries. Univei'sity of California,
the M.I.T. libraries. CambridgeT Mass., 1970. ED 041 728.
The M.I.T. Press, 1969.

Morse, P.M. Library effectiveness; a
tell* approach. Cambridge, Mass., The
M,I:T. Prbss, 1968.

4. ECONOMICS: OPERATIONS ANALYSIS/O.R./
CAPITAL BUDGET THEORY/MANAGEMENT 1 *Wessel, C.J. et al. Criteria for evalua-
ECONOMICS/SYSTEM ANALYSIS/MARKETING;' tints the effectiveness of library
COST ESTIMATION .operations alid services. Washington,

D.C., J.I. Thompson and Company.
Phase 1: Literature search and state

of the art, 1967.
Phase 2: Data gathering and evalua-

tion, 1968. AD 676 188.
Phase 3: Recommended criteria and

methods for their utilize-,

chelder, C.A. et al. An introduction
to equipment cost estimation. RAND
Memo RM-6103-SA", December 1969.

4
Baumol, W.. Economic theory and orations

analysis. Englewood Cliffs, N.J,, 4

Prentice-Hall, 1965.

Bierman, H.( Jr., and S. Smidt. The
capital budgeting decision: economic
analysis and financing of investment
projects. Net./ York, N.Y., Macmillan
Co., 1966.

Black, G. The application of systems
analysis to government operations. New
York, N.Y., Frederick A. Praeger,
publisher, 1968.

Churchman, C.
New York,
1968.

Emery, J.C.
control.
1969.

W.
tt
The systems apprOach.

N.Y., Dell Publishing Co.,

Organizational planning and
New York, N.Y., Macmillan Co.,

Howard, J.A. and J.N. Shelh. The theor
_DI buyer behavior. New York, N.Y., -John

--- A. Wiley & Sons, Inc., 1969.

Wagner, H.M. Principles of operations re-
search with applications to managerial
decisions. ppglewood Cliffs,ji.J.,
Prentice-Harr, 1969.

Information

*Baumol, W. On the economics of library
operation. Princeton, N.J., Mathematics,
1967. ED 622 525.
(Also In LIBRARIES AT LARGE, New York,

R.R. Bowker Company, 1969.)

Burkhalter, B.R. ed. Case studies.in sys-
tems analysis in a university,library.
New York, N.Y., Scarecrow Press, Inc.,
1968.

.Green, P.E. et al. Experimentsos the
value of information in simulated
marketing environments. 4oston, Mas"s.,
Allyn and Bacon, 1967.

Korfnage, R.R. and T.G. DeLutiel. A basis
for tim6 and cost - evaluation, on in-
formation systems. .,,SChool of Industrial
Engineering, Purdue University, 1969.
PB 188 946,

tion, 1969. AD 682 758.

5. ECONOMICS AND ALLIED SCIENCES
-SECTOR STUDIES CLOSELY RELATED
TO' INFORMATION ACTIVITY

General

Allison, D., ed. The R&D game: technical
men, technical managers, and research
productivity. Cambridge, Mass., The
M.I.T. Press, 1969.

Blaug, ed. Economics of education 1:
selected readings. Baltimore, Md.,
Penguin Books Inc., 1968.

Chamberlain, N.W., ed. Contemporary
economic issues. Homewood, Ill.,
Richard D. Irwin -Tnc., 1969. .""T

(See especially Cartter, A.M. "The
economics of higher education."
pp. 145-184.)

Fuchs, V.R. The service economy. New
York, N.Y. National Bureau of Economic
Research, 1968.

Hansen, W.L. and Weisbrod, B.A. 'Benefits,
costs, and finance of public higher
education. Chicago, Ill., Markham,
1969.

Mansfield, E. The economics of technologi-
cal change. New York, N.Y., W.W.
Norton, 1968.

Schmookler, J. Invention and economic
growth. Cambridge, Mass., Harvard Uni-
versity Press, 1966.

.U.S. Congress. Joint Economic Committee. ..L
The economics and financing of higher
education,in the United States; a com-
pendium of papers. Washington, D.C.,
U.S. Government Printing Office, 1969.

Information

Chorafas, D.N. The knowledge revolution;
an analysis of the international brain
market. New York, N.Y., McGraw-Hill
Book Co., Inc., 1968.
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ea.

Downs, A. "A realistic look at the final
payoffs from urbandata systems."
PUBLIC ADMINISTRATION REVIEW, September
1967, pp. 204-210.

Eidell, T.L. and J.M. Kitchek, eds. Knowl-
edge production and utilization in edu-
cational administration. Eugene,
Oregon, Center for the Advanced Study
of Educational Administration, 1968.

Herfindahl, O.C. Natural resource informa-
tion for economic development.1FBalti-
more, Md., Johns Hopkins Press, 199.

Hirsch, W.Z. and S. Sonenblum. Selecting
regional information for government
planning and decision-making. New York,
N.Y., Frederick A. Praeger, Publisher,
1970.

Leyland, G. "Cpst-bgnefit analysis of
urban information systems.!' In URBAN
AND REGIONAL INFORMATION SYSTEMS:
SERVICE SYSTEMS FOR CITIES. Papers.,
from the Seventh Annual Cohference of
the Urban & Regional Information Sys-
tems Association, Los Angeles, Califor-
nia, 1969, pp. 92-117.

Machlup, F. An economic review of the
patent system: study #15 of, the Sub-
cqmpitgee On Patents, Trademarks, and
COPirights, U.S. Senate, Committee on
the Judiciary. Washington, D.C., U.S.
Government Printing Office, 1958.

Public Automated Systems Service. The
computer in the public service: an
annotated bibliography 1966-1969.
Chicago, Ill., Public Administration
Service, 1970.

Siegmann, R.M. Information systems in uni-
versities. Georgia Institute of Tech-
nology, School of Information Science,
1969. PB 185 398.

Urban & regionaljinformation systems.:
support for planning in metropolitan
areas. Washington, D.C., Department of
Housing and Urban Development, 1968.

U.S. Federal Council for Science and Tech-
nology, Committee on Government Patent
Policy. GOVERNMENT PATENT POLICY STUDY:
Vol. 1 -- FINAL REPORT. Washington,
D.C., U.S. Government Printing Office,
1968.

'J.S. House of Representatives. Committee
on Education and Labor. To .improve
learning; a report to the President and
the Congress of the,United States by
the Commission on Instructional Tech-
nology, March 1970,' Washington, D.C.,
U.S. Government Printing Office, 1970.

Voos, H. Information needs in urban areas:
a summary of research in methodology.
New Brunswick, N.J., 1969.

6. ECONOMICS AND AWED SCIENCES:
INNOVATION/THE ENTREPRENEUR,'
INCENTIVES

General 1

AMERICAN ECONOMIC REVIEW, May 1969. Papers
and proceedings of the 81st annual meet-
ing of the American Economic Association,
1968.
(Special sections on "Theory of Innova-
tion" and "Research and development an
other determinants of investment.")

Danhof,.C.H. Government contracting an
technological change. Washington, D
Brookings Institution, 1968.

Gruber, W.H. and D.G. Marquis, eds. Fac-
tors in the transfer of technology.
Cambridge, Mass., The M.I.Tt Pres9,1969

Mesthene, E.G. Technological change: its
impact on man and society. Cambridge,
MasS'., Harvard University Press, 1970.

Myers, S. and D.G: Marquis. Successful
industrial innovations: a study of fac-
tors 1nderlying innovation in selected
firms. Washington, D.C. U.S. Govern-
ment Printing Office, 1969.

UniversitiesNation Bureau Committee for
Economic Research. The rate and direc-
tion of inventive acti.vity: economic
and social factors. Princeton, N.J.,
Princeton University Press, 1962.

Information

Accelerating innovation. Symposium, Uni-
versity of Nottingham, 1969. Aslib;
1970.

7. ECONOMICS AND ALLIED SCIENCES:
POLICY ANii.YSIS/PLANNING

General

Bauer, R.A. and K.J. Gergen, eds. The
study of policy formation. New York,
N.Y., Free Press, 1968.

Charlesworth, J.C., ed. Contemporary
political analysis. New York, N.Y.,
Free Press, 1967.

Lindblom, C.E. The policy-making process.
Englewood Cliffs, N.J, Prentice-Hallt
1968. '

Lipset, S.M. Politics and the social sci-
ences. New York, N.Y., Oxford Uni-
versity Press, Inc., 1969.

Information

Blumenthal, S.C. Management information
systems: a framework for planning and
development. Englewood Cliffs, N:J.,
Prentice-Hall, 1969.
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Chartrand, R. et al. Information support,
prograr budgeting*, and the. Congress.
Washington, D.C., Spartan Books, 1968.

Deutsch, Y.W. The nerves of governrent;
models of political communication and
control. New York, N.Y., Free Press,
1966.

*Keeper, R.E. Strategic planning for li-
brary systems. PhD Dissertation,
Seattle, Thiversity of Washington, 1967.

Monet, W.R. et al: The public library an('
its community; a study of the impact Of
library services in five Pennsylvania/
cities. Pennsylvanie State University,
19.67. ED 021 580.

8. ECONOMICS AND ALLIED SCIENCES
FORECASTING AND PERFORMANCE
INDICATORS/ KNOWLEDGE UTILIZATION,
TECHNOLOGY ASSESSMENT

General'

American Acadery of Political and social
science. ANNALS.
May 1967 Social goals and indi-

cators for Arerican society, vol. I.
Sept. 1967 -- Social goals and indi-
cators for American society, lol.

March 1970 -- Political intelligence
for America's future., vol.

Bader, P.A. Second order cons.6i'lences.
Cariridge, Mass., The Press, 1969.

Bauer, P..A., ed. Social indicators. Car-
bridge, Mass., The M.I.T. Press, 1966.

Bright, J.R., ed. Tecnnologic forecast-
ing for industry and government:
methods and applications. Englewood
Cliffs, N.J., Prentice-Hall, 1968.

Jar.tsch, E. Technological forecasting in
perspective: a framework for technn-
logical forecasting, its techniques and
organization. OECD, 1967.

National Academy of Engineering. The
process of technological innovation.
Washington, D.C., Natidonal Academy of
Sciences, 1969.

National Academy of Engineering, Committee
on Public Engineering Policy. A study
of technology assessment. Report to
the Committee on SOkience and Astro-
nautics, U.S. House of Representatives,
July 1969.

National Academy of Sciences. Technology:
processes of assessment and choice.
Report to the Committee on Science and
Astronautics, U.S. House of Representa- --
tives, July 19,69.

Sovel, M.T. Technology transfer: a se-
lebted bibliography. National Aero-

nagtits.and Space Administraion, 1969.
N69-28868.

U.S. House of Representatives. Committee
. on Science and Astronautics. A tech-
nology assessment system for the execu-
tive branch; report of tae National
Academy of Public Administration.
Washington, D.C. U.S. Government Print-\,
ins Office, 1970.

Information

Grdenberger, F. Corputers and comrunica-
tion toward a corputer utility.
En.glewood Cliffs, N.J., Prentice-Hall,
1969..

*liavelock, P.G. et al. Pl4nning for in-
novation through dissemination and
utilization of knowledge. Center .for
Research on Utilization of Scientific
Knowledge, Institute for Social Pe-
search, University of Michigan, 1969.

and R. R.ggles. The design
econoric accodnts, New York, N.Y.,
National Bureau of Economic Pesearcn,
1970.

Sackman, H. and N. Ni c, .7:1 e informa-

tion utility and social cnoice: con-
ference Proceedings. Montvale, N.J.,
FLIPS Press, 1970.

2.S. Congress. House of Representatives.
Comrittee cn Science and Astronautics.
Tre managerent of information and knowl-
edge; a corpilation of papers prepared
for the elevgxth meeting of the Panel
on Science and Technology. 1970.

9. ECONOMICS AND ALLIED SCIENCES:U
SOCIOLOGY OF KNOWLEDGE/SOCIOLOGICAL
A NA L YSIS/H4TORY/ORGANIZATION
THEORY/SOCIAL PSYCHOLOGY

General $

Barber, B. and W. Hirsch, eds. The soci-
ology of science. New York, N.Y., Free
Press of Glencoe/Macmillan, 1962.

Berger, P.L. end T. Luckrnan. Social con-
struction of reality: a treatise in
thesociolo/y of knowledge. Garden
City, N.Y., Doubleday and Co Inc.,
1966.

Cartwright, D. and A. Zander, eds. Group
dyn4Mics: research and theory+. 3rd
edition. New York, N.Y., Harper and
Row Publishers, Inc., 1968.

Kast, F.E. and J.E. Rosenweig. Organiza-'
tion and management: a-systems approach.
New York, N.Y., McGraw-Hill Book Co..;
Inc., 1970.

March, J.G., ed. Handbook of organizations.
Chicago, Ill., Rand McNally, 1965.
(See especially article by Marschak,
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T.A. -- "Economic theories of organiza-'
tion,- pp. 423-450.)

Nagi, S. and R.G. Carwin, eds. Research
and society. Chicago, Ill., Dorsey
PresS, in press.

Perrow, C. Organizational analysis: a
sociological view. Belmont, Calif.,
Wadsworth Publ. Co., 1970.

Price, D. deSolla. Science since Babylon.
New Haven', Conn., Yale University Press,
1961.

Storer, N. The social system of science.
New York, N.Y., Holt, Rinehart and
Winston, Inc., 1966.

Information

Boulding, K.E. Beyond economics: essays
on society, religion and ethics. Ann
Arbor, Mich., University of Michigan
Press, 1958.

BouIding, K.E. The image; knowledge in
life and society. Ann Arbor, Mich.,
Michigan University Press, 1955, 1951.

Kocher., M. ed. The growth c4 knowledge;
readings cn organization and retrieval
of information. New York, N.Y., John
Wiley and Sods, Inc., 1967.

Montgomery, E.B., ed. The foundaVoLons of
access to knowledge. University of
Syracusg, School of Library Science,
1968.

Tullock, G. Thv organization of inquiry.
Durham, N.C., Duke University Press,
1966.

Wilensky, H.L. Organiliation
knowledge and poli67 in government and
industry. New York, N.Y., Basic Books,
Inc., 1967.

10. INFORMATION: OVERVIEW/DOCUMENTA-
TIOWADMINISTRATIWLVFORMATION
SCIENCE AND LIBRARY RESEARCH/
NATIONAL SYSTEMINDUSTRYPOLICY
STUDIES/COPYRIGHT

General

ANNUALHIRT OF INFORMATION SCIENCE AND
TEC Y, edited by C.A. Cuadra.
American Society for Information Science
(various publishers), f966-.

Vol. 5 -- Library and information cen-
ter management" -- B. Holm)

Bromberg, E. , The economics of informa-
tion." JOURNAL OF THE AMERICAN SOCIETY,
FOR INFORMATION SCIENCE, January-Febru-
ary 1970, ID: 95.

Carlson; W.M. "The economics of informa-
tion transfer." TRANSACTIONS OF NEW
YORK ACADEMY OF SCIENCES, November
1969, pp. 803-812.

Cawkell, A.E. *Real cost of information
systems." JOURNAL OF THE AMERICAN
SOCIETY.FOR INFORMATION SCIENCE, Janu-
ary-February 19f0, p. 100.

Defense Dgcumentation Center. BIBLIOGRAPHY
ON INFUMATION SCIENCES, Vol. II. 1968.
AD 829 002. 4

4 Voe
flias

/
Technical In-

formattat Cente ,ninistration: pro-
ceedings. 7Washington, D.C., Spartan
Soaks, 1964-1967. (Serieg-r-,_Dzeel /
Institute of Technology.)

EUROPEAN DOCUMENTATION AND INFORMATION
SYSTEM FOP EDUCATION (EUDISED). Vol.
III -- Technical Studies. Strasbourg,
Documentation Centre.foz Edutation in
Europe, 1969.
(See especially Preston, M.H., "Cost-*
benefit analysis: procedures and ap-
plicati'ons" pp. 85-100, and Thompson,
G.K., "Cost estimates.for bibliographi-
cal searching in a social science in-
formation system," pp. 101-110.)

Goldhor, An introduction 'to scientific
research in librarianshSp. University
of Illinois Library School, Report to
the Office of Education, 1969.

Goldhor, H., ed. Research methods in.11.7.,
brarianship: measurement-vendeve+ve,-
tion: papers presentld at a conference
Conducted by the University of Illinois
Graduate School of Library Science,
Sept. 10-13e 1967. University of Illi-
ndis, 1968.

Holm, B.E. How to manage your information.
New York, N.Y.; Reinhold Publishing
Corp., 1968.

Information Industry Association. rnfo-
Expo :70, Second National Meeting 1970.
Papers listed to SCIENTIFIC INFORMATION
NOTES, May-June 1970, pp. 125-126.

(See especially following sections on:
Vol. 1 -- "National information issues

and trends" -- J. Sherrod
Vol. 2 -- "National information issues

and trends" -- D.P. Hammer

Knowledge Industry Report; a businessman's
newsletter on the knowledge industry.
New York, Knowledge Industrk Publica-
tions, Inc., 1967-. (bimonthly).

Vol. 3 -- "Information networks" -- J. Libaw,J19. "A new, generalized model for
Becker and W.C. Olsen ' information-transfer: a systems

Vol. 4 -- "Information networks" --
C.F.J. Overhage

approach." AMERICAN DOCUMENTATION,
October 1969, pp. 381-384.

Vol. 4 -- "Library and information cen-
ter management" -- P. Wasser-
man and E. 'Daniel

Murdock, J.W. and D.M. Liston, Jr. "A
general model for information transfer:
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theme paper for the 1968 annual con-
vention.' AMERICAN DOCUMENTATION,
October 19%7, pp. 197-408.

Saracevic, T:, ed: Introduction to in-
formation science. ew York, N.Y..
R.R. Bowker Company, 970.

* ,

*Stevens, M.E. Research and development
= in the corputer and inforMation sci-
ences. Washington, D.C., C.S. Govern-
ment Printing Office, 1970 (NBS Mono-
graph 113).
Vol. 1 -- Information acqUisitlon,

sensing, and input: a selec
tine literature review.

Vol. 2 -- Processing, storage, and out-
put requirements in informa-
tion processing systedS:
selective literature review.

Vol. 3 -- Overall syster design con-
siderations: a selective
literature review.

.41

Wilson, "Major trends and portents
related to information oost5." PRO-
CEEDINGS OF THE AHELICAN-SOCIETY FOR 1

INFORMATION SCIENCE, 701. ', 19701 pP.-lk
249-252.

National Systems--in4ustrv--Pplicv Studis

*Committee or. Scientific and Technical
Comr4nicati,on. Scientific and techni-
cal communication: a pressing national
problem and recommendations for its
solution. 'SATCOM Report) . Washington,
D.C., National Academy of Sciences,
1969.

Hoshovsky, A.G. "COSATI-inforration
studies -- what results." PROCEEDINGS
OF THE AMERICAN SOCIETY FOR INFORMATION
SCIENCE, Vol. 6,' 1969, pp. 401-410.

Heilprin, L.B. "Tethnology and the future
of the copyright principl ." PHI

iDELTA , January 196 .

*Knight, D.M. and E.S. Nourse, eds. Li-,
brjarieS at large: tradition, innova-
tion, and the national interest. New
York, N.Y., R.R. Bowker Company, 1969. .

Marke, J.J. Copyrightand intellectual
property. New York, N.Y., Fund.for the
Advancement of Education, 1967.

for study and implementation of national
data sister concepts. 1968. AD 670 606.

e//Sophar,G.J. et al. Th determination of
legal facts and economic guideposts with
respect tp,IinW dissemination of cien-

' tific 'and educational it forn on as it/
is affected by copyright. shington,
D.C., Committee to Investig to Copy-
right Problems, 1967. P3 178 463.

System Developrent Corporation. A'syster
study of abstracting and indexing in
the Cnited States. SDC, 1966.
PB 174 24

11. INFO MATION, SURVEYS/ USER STUDIES

General

ANNUAL REVIEW OF INFORMATION SCIENCE AND
TECHNOLOGY, edited by C.A. Cuadra,
American Society for Infcrration SCience
(various publishers,, 1966-.
/See especially sections on "Information

ineeds,and uses" -- H. Menzel, Vol. 1;
S. and M. Herner, Vol- 2; W.:. Paisley,
Vol. 3; T.J. Allen,'Vo. 4; and B.A.
Lipetz, Vol. 5.)

Communication ancng scientists and engineers;
conference Proceedings, Johns Hopkins
University, 1969. Lexington, Mass.,
Heath Lexington Books, 1970.

Kochen,. M. "Stability in the growth of
knowledge." AMERICAN DOCUMENTATION,
July 1969, pp. 186-197.

Line, M.B., "On the design of infiormation
systems for human beings," ASLIB PRO-
CEEDINGS, Jufy 1970, pp. 320-33.5'.

Production (Publishing., Documentation,
Dissemination, etc.)

The changing nature `and scope of the school
and library market: are new marketing
techniques needed? (T1ie BuCk Hill
Falls Report). New York, N.Y., American-
Book PublLshers Coun .1, Inc., 1966.

A handbook of scholarly jouf al publishing.
New York, N.Y., American versity
Press Services, Inc., 1948.

Myatt, D.O. and S.I. Jover. Compilation r'lltawes% G.R. To advance knowledge: a band-
of major recommendations from five ,

book of:American University Press pub-
studies relating to national scientific lishing. New York, N.Y., American Uni-
and technical information systems. versify = Press Services, Inc., 1967.
Washington, D.C., Science Communication,
Inc., 1970. PB 193 345.

"ReRprt of the National Libraries Committee. ".
JpWRNA1 OF DOCUMENTATION, December 1969,
pp. 283-318.
(See especially Carter, C.F., "National
and economic aspects," pp. 283-287.)

Science Communicat4on, Inc. Study of sci-.
entific and technical data activities
in the United Slates -- Vol. I: Plan

Melcher, D. Printing and promotion hand-
book; how to plan, produce, and use
printing, advertising, and direct mail.
3rd edition. New York, N.Y., McGraw-
Hill Book Co., Inc., 1966.

Access (Libraries, Information Services,
Abstracting and Indexing, etc.)

?"

Fuasler, H.H. and J.L. Simon. Patterns in
the useof books in lax* research li-
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braries. Chicagp, Ill., Chicago Uni-
versity P ess, 1969.

Jain, A.K. A statistical study of book
use. PhD issertation, Purdue Uni-
versity, 1468: PB 176 525.

Klempner, I.M, Diffusion of abstracting
and indexin services for government-
sponsored research. New York, N.Y.,
Scarecrm..tpss, Inc., 1968.

Line, M.B. Library surveys: an introduc-
_,tfon to their, use, planning, procedure

and presente4on. Hamden, Conn.,
Arcnon, 1967.

Tauber, M.F. and I.R. Stevens! Library
surveys. New Tprk, N.Y., Columbia Uni-
versity Press, 1967.

Trueswell, R.W. -Analysis of library user
oIrculation requirements. Massachusetts
University, Department of Industrial
`Engineering, 1968. PB 164482.

12. INFORMATION. SYSTEM EVALUATION/
ANALYSIS/GENERAI MANA(EMENT STUDIES

Seneral

American Society for Information Science.
PPOCEEDINOS, Vol. 5, 19.68. Section:
"Economics of Information," pp.295-314.

*ANNUAL REVIEW OF INFORMATION SCIENCE AND
TECHNOLOGY, edited by C.A. Cuadra.:
American Society for Iriformation Science
'variods publishers), 1966-.
'See especiallysection on "Design and
evaluation of information systems" --

.H. Borko, Vol. 2; D.W. King, Vol. 3;

.P.V. Katter, Vol. 4; and F.W. Lancaster,
-,-Vol. 5.)

Estes, N. "Step by step costing of infor-
mation systems." JOURNAL OF SYSTEMS
KANAGEKENT, October 1969, pp. 2029.

*King, D.W. and E.C. Bryant. Evaluation
of information products and services.
Washington, D.C., Information Resources
Press, 1970. (earlier version in
PB 182 710 and PB 182 711).

Martyry, J. "Evaluation of information-
handling systems.' ASLIB PROCEEDINGS,
1969, pp. 317-324.

Lancaster, F:W. Information retrieval
systems: characteristics, testing, and
evaluation. New York, N.Y., John'Wiley
& Sons, Inc., 1968.

Salton, G. Automatic LatormatioR organiza-
tion and retrieval. New York, N.Y.,
McGraw-Hill Book Co., Inc.-, 1968.

Production (Publishing, Documentation,
Dissemination, etc.)

"ACS Leport rates information system effi-
ciency.," CHEMICAL AND ENGINEERING NEWS,
July 28, 1969, pp. 45-46.

Bloomfield, M. "Current awareness publica-
tions: an evaluation." SPECIAL
LIBRARIES, October 1969, pp. 514-520.

ro

Comrattee on Scientific and TechnicaI Com-
munication. Report of the task g up
on theeconomics of primary publication.
Washington, D.C., National Academy of
Sciences, 1970. PB 194 400.

Development and demonstration of in!orma-
tion system data schedules; a final
report... Washington, D.C., Information
Management Inc., 1968. PB 178 527.

Information system data schedules; a data
collection aid prepared for the National
Science Foundation. Washington, D.C.,
Information Management Inc., 1968.
PB 178 428.

Koch, H.W. Economics of primary :oirnals
in physics. New York, American Insti-
tute of Physics, December 1969. Paper
given at AAAS meeting, December 1969,
in session entitled "Economics of SciT
entific Publication.'

Smith, D.C. A quide,to tookpitlishing.
New York, N.Y., P.R. Bcwker Company,
1966-

Strauss, V. The printing industry: an
introduction to its many branches,

,processes and products. Washington,
D.C. Printing Industries of America,
Inc., 1967.

Access (Libraries, Information Services,
Abstracting and Indexing, etc.)

Aslib Research Department. "The analysis
of library processes." JOURNAL OF
DOCUMENTATION, March 1970, pp. 30-45.

444

Baker, R.C. "An annotated bibliographic
guide to systems analysis for librarians."
SCIENTIFIC INFORMATION NOTES, March-
April 1970, pp. 82-85.

Baker, N.R. and R.E. Nance. "Organizational
analyses and simulation studies of uni-
versity libraries: a methodological
overview." INFORMATION STORAGE AND
RETRIEVAL, February 1970, pp. 253-168.

Bellomy, F.L. "The systems approach solves
library problems." ALA BULLETIN,
October 1968, pp. 1121-1125.

Bloomfield, K. "Cost characteristics of
library service." SPECIAL LIBRARIES,
December 1967, pp. 686-691.

*Booz, Allen & Habilton, Inc. Problems in .
university library management; a study
conducted for the Association of Re- '

1 search Libraries and the American Council
on Education. Association of Research
Libraries, 1970.

Bourne, C.P. et al. Abstracting and in-,
dexing rates and costs: a literature
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review. (Fevidw series #5). ERIC/CLIS,
1970. LI 001 868.

Buckland, .M.K. et al. Systvms analysis of
a university library. University of
Lancaster Library,-1970.

*Chapman, E.A. et al. Library sy'stems
analysis guidelines. New York, N.Y.,
John Wiley E. Sons, Inc., 1970.

Cleverdon, C.W. "Progress in documentation:
evaluation tests of information retrieval
systems." JOURNAL OF DOCUMENTATION,
March 1970, 'pg. 55-67.

Densmore, S. and C. Bourne. A cast analy-
sis and utilization study a the Stan-
ford University Library system. Stan-
ford Research Institute, .1969.
n 026 08C.

Dougherty, R.M. and F.J. Heinritz. Scien-
tific management of library operatitns.
New Yo,rk, N.Y., Scarecrow Press, Inc.,
1966.

Dunn, 0.C. et al. The past and likely
fut.:_re of 52 research dlibraries," 1951-
?9E0: a statistical study of growth
and change. University Libraries and
Audio 7isual Center, Purdue University,
1970,

Fazar, W. "Program plannino and budgeting
theory." SPECIAL LIBRAAES, September
1969, pp. 423-433.

Gilchrist, A.D.B. "Further comments on
the terminology of the analysis of li-
brary systems." ASLIB'PROCEEDINGS, '

October 1968, pp. 408-412.

Gull, C.D. "Logical flow charts other
new techniques for the adminiS,' ation
of libraries and information cen ts.'
LIBRARY RESOURCES AND TECHNICALTEM/ICES,
Winter 1968, pp. 47-66.

Hayes, R.M. Measurement of file operating
effectiveness. Final report to the
National Science FoundatiOn. Institute
of Library Research, University of
California, 1969. PB 183 ?36.

Heinritz-, F.J. "Quaaltitative management
iplibraries.--COLLEGE AND-RESEARCH
LIBRARIES, July 1970, pp. 23;-238.

Berner, S. "System design, evaluation,
and costing." SPECIAL LIBRARIES,
October 1967, pp. 576-581.

JOURNAL OF CHEMICAL DOCUMENTATION, November
1969. PSpers on Symposium on management
and operatidn of information groups and
centers.

Kaplan, L. 'Information retrieval from
the management point of view." COLLEGE

RESEARCH LIBRARIES, May 1970, pp.
169-173.

r

46-Keller, . "Program budgeting and cost
benefi analysis in (libraries." COLLEGE

RESEARCH LIBRARIES-740rch 1969, pp.
156-160.

#4,
Kozumplik, W.A. "Time and motion study of

library operations." SPECIAL LIBRARIES,
October 1967, pp. 585-588.

Lancaster, F.W. and W.D. Clmenson.
"Evaluating the economic efficiency of
a document retrieval system." JOURNAL
OF DOCUMENTATION, March 1968, pp. 16-40.

Martyn, 3.E. O'B. 'Cost effectiveness in
library management.' ASLIB ELECTRONIC
GROUP NEWSLETTER, October 1969, pp. 3-9.

Metz, D. "Stimmary, of university library
management study. Association of Re-
search Libraries. Minutes of the 75th
meeting, January 17-18, 1970, Chicago,
pp. 52757.

.

Nance, R.4. Strategic simulation of a
library - user - finder syster. PhD Dis-
sertation, Purdue University, 1967.

Nance, R.E. "An analytical model of a li-
bran network." JOURNAL OF THE AMERICAN
SOCIETY FOR INFORMATION SCIENCE, Janu-
ary-February 1970, pp. 58-66.

Richmond, 0/.A. "i7ne final report of the
Comparative Systqats Laboratory: a re-
view. JOURNAL OF THE AM.ERICAN SOCfETY
FOR INFORMATION SCIENCE, March-April
1970, pp. 160-162.

Rippon, J.S. "Systematic dissemination of
inforration: organization and costing."
in Conferente of the Institute of In-

. formation Scientists, 2nd, Jesus College,
Oxford, July 11-13, 1966. PROCEEDINGS,
The Institute, London, 1968, pp. 41-47.

Snydei, M.B. et al.. Methodology for test
and evaluation of-document retrieval
systems: a critical review and, recom-
mendations. Human Sciences Research,
Inc., 1966. PB 169 572.

Sparks, D.E7 et-al. A methodology for the
analysis of inforiation systems.
Appendices. Information Dynamics CorR.,
1965. PB 168 265.

Stephens, I.E. "Computer simulation of
library operations: an evaluation of
an administrative tool.' SPECIAL
LIBRARIES, July-August 1970, pp. 280-287.

J

Swets, J.A. "Effectiveness of information
retrieval methods.' AMERICAN DOCUMENTA-
TION, January 1969, pp. 72-89.

Thomas, P.A. "Task and the 4halysis of
library systems.' AS11/8 PROCEEDINGS,
Jilly 1970, pp. 336-343.

Wessel, C.J.. 'Criteria for evaluating
technical library effectiveness.'
ASLIB PROCEEDINGS, November 1968,
pp. 455-481.
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Whittenburg, J.A. and A.W. Schuma her, An
information system planning g ide: pre-
liminary development and the out.

.Arlington, Va., Whittenburg, aughan
Associates, Inc:, 1968. PB 77 601.

Wills, G. and M. Christopher. Cost/
benefit analysis of company information

4. needs." UNESCO BULLETIN F' LIBRARIES,
Jan-Feb 1970, pp. .9-22.

Wolfe, J.N. *Am introducti to the study
of cost effectiveness in infortatio
systems.' Storage and trieval of in-
formation: a user-supp ier dialogue:
Proceedings...June 196:, pp. 117-122.
Advisory-Group for Ae space ReSearch
and Development, NATOJ4 1968.

Wooster, H. "An infor tion analysis cen
-ter effectiveness crestomathy.' JOUR-.
NAL OF THE AMERIC SOCIETY FOR
INTpMATION SCIEN m, March-April 19'70,i
pp/ 149-159.

13. INFORMATION" SYSTEM DEVELOPMENT/
PLANNING/ AL' °MAMA'

Production (Pub .shin;, Documentation,
Dissemination, /Etc. )

novations in communication conterence.
Springfield, Va. National TeChnical
Information Service, 1970. PCB 192 294.

.Doebler, P.D. and J.S. Tewlow. / "The shape
of the future: II." BOOKI0RODUCTION
INDUSTRY, January 1967, pp' 35-62.

An economic media study of ok publishing.
New York, N.Y., American Book Publishers
Council and American Te ok Publishers
Institute, 1966.

Harris, J.L. 'Offset pr rating from type-
. script as a substitu e for microfilming

of dissertations." RICAN DOCUMENTA-
TION, Jandary 1968, pp. 60-65.

Hoffman, P.G. 'A cost analysis of CRT
-photocomposition." BOOK PRODUCTION
INDUSTRY, November 1968, pp. 61-63.

ANN'2AL RE7IEW OF INFORMATION SCIENCE Amp
TECHNOLOGY, edited by C.A. Cuadra. ,

American/Society for Information Science
fvariou 'publishers) , 1966-.
(See P _cially section on 'Publication
and d tribution of information"--J.H.
Kuney, Vol. 3, and P.D. Doebler, Vol. 5.)
(See especially section on "Reprography

o .

and technology " -A. B. meaner,
V 4, and A. Teplitz, Vol. 5.)

Aue bath Corporation. Classified bibliog-
raphy bra bibliographic data base inter-
action, compatibility and standardize-
tion. Philadelphia, Pa. 20 March 1969.
PB 183 608.

/ Barnett, M.P. Computer typesetting: ex-
-periments and.prospects. Cambridge,
!ass., The M.I.T. Press, 1965.

B4rnstein, G.B. A fifteen-year forecast of
information-processing technology.
Naval Supply Systems Command, Washing-
-ton, D.C., 1969. AD 681 752.

Bernstein, H.H. Completer aided typesettirig
and phototypesetting -- a-permuted title
index, author index and bibliography.
Brussels, EURATOM, Scientific Informa-
tion Processing Center, 1967.

Buckland, L.F. and V. Weaver. Creation of
a machine file and subsequent computer-
assisted production of publishing out-
puts, including a translation journal
and an index. Report to the American-'
Institute of Physickby Informatics,
Inc., 1969: PB 185 .964.

Clearinghouse for Federal Scientific and
Technical Information and American
Society for Information Science. In-

9yslop, M.R. "The economics of information
systems -- observations on development
costs and nature'of the market." In
American Society for Information Science
Annual Meeting, PROCEEDINGS, vol. 5,
1968 Gfeenwood Publishing Corp., West-
port, Conn., 1968, pp. 301-306.

JOURNAL or CHEMICAL DOCUMENTATION, February
1970. Papers or. Microfilm Forum: Ex-
periences, problems, and plans of micro-
film users; and Primary Journal Symposium.

Koenema, J.K. and J.R. Schwanbeck. "Com-
puter microfilm -- a cost cuttin6 solu-
tion to the EDP output bottleneck." In
American Federation of Information
Processing Socie es. AFIPS CONFERENCE
PROCEEDINGS, V . 35; 1969 Fall Joint
Computer Con' rence, Las Vegas, Nevad4,
18-20 November 1969, pp. 629-635.

LanAau, H.B. ReSearch study into the ef-
fective utilization of machine-readable
bibliographic data bases. Final Report.
Philadelphia, Pa., Auerbach Corp.,
1969. 'PB 184 616,

Plumbe, P.W., ed. The economics of micro-
filming and document reproduction:
papers given at seminars held by the
Microfilm Association of Great Britain.
Cambridge, England, the Association,
1969.

A summary of the state-of-the-art in micro-
film document storage.and retrieval
Systems. Rome Air Development Center,
Griffiss APB, New Yotk, 1967.
AD 820 127:

Teplitz, A. Microfiche for technical in-
formation dissemination: a cost-
benefit analysis. Santa Monica, Calif.,
System Development Corporation, 1968.
PB 184 365.

U.S. 91st Congress, 2nd Session. Joint
Committee on Printing. A review of the
costs of electronic composition.
Washington, D.C., U.S. Government
Printing Office, 1970.
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ti AcAss (Libraries, Information Services, Easana, P.J. :"Defermi4ng the cost of 1i-
Abstracting and Indexing, etc.) brary automation." AIJOBULLEUN, June

.40

1967, pp. 6561661.
Bourne, C.P. and M.S. Kasson. Prelimingry . iv

report on the review and development of
standard cost datafbr selected library
technical processing functiOns. A 're-
port by the Information General Corpora -,'.
tion, Palo Alto,*talifornia,,to the
Council on Library. Resources. 1969.

Fregzis, R. Machine readable bi'bliographi'c*
records: criteria and crtation. -(Re-
view derlep #4). ERIC/CLI6, 1970:
ED 039 388.

Cacnovsky, L., ed. Library. networks --
promise and performancei the thirty-
third conference of the Grauate Li-
brav Schad), July 29-31, 1968, Chicago,
Ill., University Of Chicago' Press, 1969,.

Chapin, R.E. and D.H. Pretzer. "Compara-
tive-costs of converting shelfJist
-mecordt to machine readable fokm."
JOURNAL OF LIBRARY AUTOMATION, March
1268, pp. 66-74.

Clinic or. Library ApSications of Data
Processing. PROCEEDINGS, 1963-date.
Ugiversity of Illinois, GraduateSchool
of Library Science.
(See especially: ,Chapin, R.E.--"Ad-
ministrative and economic consideration
for library automation," 1967, pp. 55-
69.)

Cunningham, J.L. et al. A study of the
organization and search of bibliographic
holdings records in on-line computer
systems: Phase I. Final Report. Unit-
versity of California, Institute of
Library Research, 1969. -ED 029 679.

Dammers, H.F. "Comp4ter use in information
and data'handling: an appraisal of its
economic aspects." INFORMATION-STORAGE
AND RETRIEVAL, May 1970, pp. 17-28.

DATAMATION: LIBRARIES AND AUTOMATION
ISSUE, February 1970. .(See especially
Locke, W.N.--"Computer costs for large
libraries," pp. 69-74.)

DeGennaro, R. "The development and ad-
ministration of automated systems in
academic libraries." JOURNAL OF LIBRARY
AUTOMATION, March 1968, pp. 75-91.

DeGennaro, R. "A national bibliographic
data base in machine-readable form:
progress and prospects." LIBRARY
TRENDS, April 1970, pp. 537-550.

Dolby, J.L. et al. Computerized library
catalogs: their growth, cost, and
utility. Cambridge, Mass., The M.I.T
Press, 1969.

Dougherty, P.M. et al. "The Colorado
Academic Libraries 'ook Processj.ng
Center Study." LIBILARY RESOURCES AND
TECHNICAL SERVICES, Winter 1969, pp.
113-139 (4 papers).

rasana, P44:'et al., eds. Automats n in
.", large 111.0rories; implications f the

administrator and rfianager. Unive sity
of Matropl, 19681 =

Hammer,,D.1". "Prbbleins in the Conversion
of'141b1tographrical data -- a keypunching
experime4t." AMERICAN DOCUMENTATION,

. ,

Jaxplary 1968, pp.-12-17, .

'Hawgoo'd, J. "Assidsing the benefits of.
library innovations." In Cox; N.S.M.
and M :W. Grose, eds. Organization arid'.
handling of bibliographic records by
computer. 'Newcastle upon'Tyne, England,
Oriel Pregi;Harden, Conn., Archqp,
Books, 1967*, pp. 69-71.

'Hayes, R..M: and 3.. Becker. Handbook of
data. processing for libraries.
York, N:1', John Wiley &'Sdna,
1970.'

,
A

-

i4
Housman, E.M. Survey.of Current 'systems` .1/4 '141

for Selective Disemination of,Informf-
tion (SDI). AS S, 1969. AD 6.2 792.

Hoshovsky, A.G. S lective Dissemination
of Information (SDI): analysis of x-
perimental SDI services, 1967. Office
of Aerospace Research, 1969. AD 691 012.

INFORMATION STORAGE-AND RETRIEVAL, June
1970. Rapers of the Second Interna-
tional Cranfield Conference, September
1969: Economics of Mechanized Systems.
(See especially fqllawing papers:

Brookes, B.C.--"The design of cost-
effective hierarchical information
systems." pp. 127-136.

Heaps, H.S. and L.H. Thiel--"Optimum
prpcedures for economic information
retrieval." pp. 137-154.

Sessions, V.S. -- "The cost and costing
of information storage and retrieval."
pp. 155-170.

Thompson, G.K.--"Some cost estimates
for bibliographical searching in a
large-scale social sciences informa-
tion system." pp. 179-186.

larron, H.--"Information network de-
velopment. Cost data for the opera-
tion of a decentralized information
network. Educational Resources In-
formation Center." pp. 221-227.)

Jatob, M.E.L. "Standar4ized costs for
automated library systems." JOURNAL OF
,LIBRARY AUTOMATION, September 1970; -
,pp. 207-217.

Kent, A.R. "Performance and cost of 'free-
tcxt' search systems." INFORMATION

ASTORAGE AND RETRIEVAL, May 1970, pp.
73-77.

Kflgour, F.G. "The economic goal of li-
brary automation." COLLEGE & RESEARCH
LIBRARIES, July 1969, pp. 307-311.
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Lancaster. F.W. "MEDLARS: report on the
evalUXtion of- its operting efficiency."
AMERICAN DOCUMENTATION, April 1969,
pp. 119-142.i

*Leimkuhler, F.F.. and M.D. Cooper. .Analyti- ."

cal planning for university fibraries..
University of California, Office of .the
Vice Presifent -- Planning and Analysis,
1970. ED '041 729.

.

*Leonard, 1.,E.set p1. Centrilized bobk ,:. .
.

processing; a feasibility'studybased It Segarra, C.O. An approach to cost effec-
on Colorado academic" libraries. 'New . tiveness of a selective mechanized

6_ York, N.Y., Scarecrow Peess,.Ini.1969. 1. document processing system. (ATLIS re-
port No. 12.) Army Engineer Research

LIBRARY.TRINDSi Vol.-18- (4)s April 11)70. and Development Labs., Tedhnical In-
, . (Issue: 'Issues 'and problems in de- ri formation and LibrarVBranch, 1967.

signing a :national program or.ilvary r AD 651 486.

cepts, goal-setting and priorities.
Royal Institute of Technology, Stock-
holm. 1969. Report IB-ADB 70 421.

Samuelson, K., ed. Mechanized information
storage, retrieval and dissemination.
Proceedings of the FID-IFIP Conference,
Rome, June 14-17, 1967. erdam,
North-Holland Pub. Co., 8.

(See especially Section III -- Economics
and comparison of documentation systems.]

automation." H.J. Dubester, editor):
(See especially 'article" ty v.A. Shotfner
--"Econdmics ofpationa1,:aut6Mationo4f
librarieS," ppi 448=46);1 't

e-

MacKenzie, A.G. and I.M. Stuart, eds.
Planning library services: Proceedings
of a resea-rth seminar held at the Un
versity of Lancaster, Jiuly 9-11, 196Y:
University of LApcaster Library. 1969.

Morehouse, H.G. 'The fuAure of telefac-
simile in libraries: problems and pros-

y pects." LIBRARY RESOURCES AND TECHNI-
CAL SERVICES, Winter l919, pp. 40-44.

Neufeld, I.H. "Data processing applica-
tions in an industrial library system."
SPECIAL LIBRARIES, April 1970, pp. 161-
167.

Olsen, W.C. Digital storage of an academic
library book collection -- nontechno-
`logical information to aid consideration.
Boston,Mass., EDUCOM, 1969.

Pearson, K.M., Jr. Providing for machine-
- readable statistical data sets in/uni-

versity research libraries. Santa
Monica, Calif. System Development
Corporation, 1968. (Professional Paper
SP-3155/000/00).

Problems in mechanization of small infor-
mation centres. "Advisory Group for
Aerospace Research and Development,
Paris, France, 1970. AD 702 660.
(See especially Buchanan, J.R.--"Evalu-
ation and cost analysis of computerized
information analysis centers," pp. 101-
113.) -

Salmon, S.R., ed. Library automation: a
state of the art review. Papers pre-
sented at the Preconference Institute
on Library Automation, June 1967. In-
formation Scienceand Automation DiVf-
sion, ALA, 1969.

Salton, G. "Evaluation problems in inter-
active information retrieval:" INFOR-
MATION STORAGE AND RETRfEVAL, May 1970
pp, 29-44.

Samuelson, K. Automated fhaternational in-
formation networks, systems design con-

SzanSer, A.J. "Automatic error - correction
in natural languages." - INFORMATION
STORAGE AND RETRIEVAL, February 1970,
101)- 169-174.

Vagey, T.C. Data input error detection
'aind correction procedures. George
Washington University, 1969. AD 689 365.

Veai'er, A.B. "Major decision points in
library automation." COLLEGE & RESEARCH
LIBRARIES, September 1970, pp. 299-312.

Veaner, A.B. and P.J. Fasana. Stanford
conference on collaborative system de-
velopment: proceedings of a conference
held at Stanford University Libraries,
October 4-5; 1968. Stanford University,
1969.

14. INFORMATIONN, SYSTEM OPERATIONS/
OPERATIONAL ANALYSIS

Studies of technology cost functions

Baker, N.R. "Optimal user search sequences
and implicati,ops for information system.
operation." 'TRERICAN DOCUMENTATION,
July 1969, pp. 203-212.

Cochran, M.L. et al. "Ah applj.catitof
managerial cost accounting'to a

THEinformation center." JOURNAL OF THE
AMERICAN SOCIETY FOR INFORMATION SCIENCE,
March-April 1970, pp. 163-164.

Dahl-Hanson, A. and R.M. Dougherty. "Acqui-
sition trends -- 1968." LIBRARY RE-
SOURCES AND TECHNICAL SERVICES, Summer
-1969, pp. 373-379.

Dolby, J.L. et al. The cost of maintaining
and updating library card catalogs.
1969. ED 035 432.

Dolby, J.L. and V.J: Forsyth. An analysis
of cost factots in maintaining and up-
datin9 card catalogs." JOURNAL OF
LIBRARY AUTOMATION, December 1969,
pp. 218-241.

Dougherty, R.M. "Manpower utilization in
technical services." LIBRARY RESOURCES
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AND TECHNICAL SERVICES, Winter '968,
pp. 77-82.

*Dougherty, R.M. and L.E. Leonard. Manage-
ment and costs of technical processes:
a bibliographical review, 1876-1969.
New York, N.Y., Scarecrow Press, Inc.,
1970.

Fairholm, G.W. "Essentials of library,
manpower budgeting." COLLEGE & RESEARCH
LIBRARIES, September 1970, pp. 332-340.

Heinritz, F.J. "Optimum allocation of tech-
nical services personner." LIBRARY
RESOURCES AND TECHNICAL SERVICES,
Winter 1969, pp. 97-99.

*HelJcamp, J.G. Managerial cost accounting
for a technical information center.
PhD DisSertation, Incliana University,
1968

Helmkamp, J.G. "Managerial cost accounting
for a technical information center."

,

AMERICAN DOCUMENTATION,'Apri:1 1969, pp.
111-118.

11/0
Jestes, E.C. "An example of systems analy-

sis: locating a book in a reference,
room." SPECIAL LIBRARIES, November
1968, pp. 722-728.

Korfhage, R.R. and T.G. DeLutis. "A basis
for time and cost evaluation of infor-
mation systems." In National Colloquium
on Information, 6th, Philadelphia, May
8-9, 1969. THE INFORMATION BAZAAR,
edited by Louise Schultz. The College
of Physicians of Philadelphia, Medical
Documentation Service, 1969, pp. 293-
326.

Krikelas, J. '"Research in reference."
REFERENCE QUARTERLY (RQ), Summer 1970,
pp. 348-350. AN.

Landau, H.S. "The cost analysis of docu-
ment surrogation: a literature review."
AMERICAN DOCUMENTATION, October 1969," -

pp.'302-310.

Maier, J.M. "Analyzing acquisitions and
cataloging costs." LIBRARY RESOURCES k
AND TECHNICAL SERVICES4eWinter 1969, t
pp. 136-141.

Marron, H. "On costing information serv-
' ices." In American Society for Infor-

mation Science Annual Meeting, PRO-
CEEDINGS, vol. 6, 1968, pp. 515-520.

Offenbacher, E. "The economics of reprog-
raphy for technical communication."
UNESCO BULLETIN FOR LIBRARIES, Jan-Feb
1970, pp. X23 -26.

Olson, E.E. "Quantftative. approaches to
assessment of'library service functions."
Impact of Medhanization on libraries:
fifth annual National Colloquium on
Information Retrieval. Philadelphia,
Pa., Information Interscience Inc.,
1968.

Orne, J. "Financing_and cost of university
library buildings." LIBRARY TRENDS,
October 1,969, pp. 150-165.

*Orr, R. et al. "Development of methodo-
logical tools'for planning and managing
library services." BULLETIN OF THE
MEDICAL LIBRARY ASSOCIATION, various
issues.-
Part I. "ProjecAgoals and approach,":
July 1968, pp. 235-240.

'Part II. " asuring a library's capa-
bility fo providing documents," July
1968, pp. 241-267.

Part III. "Standardized inventories of
library services," October 1968, pp.
380-403.

Part TV. "Bibliography of studies se-
lecte for methods and data useful to
biomedical libraries," July 1970, pp.
350-377.

Pizer, I, and A.M. Cain. "Objective tests
of library-performancet" SPECIAL
LIBRARIES, November 1968, pp. 704-711.

Sullivan, R.C. "Report of the Photocopying
Costs in Libraries Committee." LIBRARY
RESOURCES AND TECHNICAL SERVICES,
Spring 1970, pp. 279-2,89.

Tesovnik, M.E. and F.E. DeHart. "Unpub-
lished studies of technical service time
and costs: a'selected bibliography."
LIBRARY RESOURCES AND TECHNICAL SERVICES,
Winter 1970, pp. 56-67.

Walzer, N. "Inflation and library pur-
chases: a price index for ]4linois li-
braries." ILLINOIS LIBRARIES, November
19=70, pp. 932-937.

Studies of decision rules /policies

Brookes, B.C. "Photocopies v. periodicals
cost-effectivenessfin the special

library." JOURNAL OF DOCUMENTATION,
March 1970, pp. 22-29.

Ellsworth, R.E. The economics of book
storage in college and university li-
braries. New York, N.Y., Scarecrow
Press, Inc., 1969.

Henderson, M.M. et al. Cooperation, con-
vertibility, and compatibility among
information systems; a literature review.
U.S. Department of Commerce, National
Bureau of Standards, 1966.

D.W. et al. "Experimentation,
modeling and analysis to establish a new
pricing policy at the Clearinglwuse for
Federal Scientific and Technical In-
formation." PROCEEDINGS OF THE AMERICAN
SOCIETY FOR INFORMATION SCIENCE,'Vol.
5, 1968, pp. 311-314.

King, D.W. et al. Some comments on market-
ing AIP information-products and serv-
ices. A report by Westat Research, Inc.
to the American Institute of Physics,
'197.0.
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King,, D,W. and N.W. Caldwell. Study o.f the
cost-effectiveness of retrospective
search systems. A,report by Westat Re-
Search, Inc. to the American Psychologies
cal Association. 1970.

King, D.W. and F.W. Lancaster. '"Costs,
performance and benefits of information
systems." PROCEEDINGS Of THE AMERICAN
SOCIETY FOR INFORMATION SCIENCE, Vol.
6, 1969, pp. 501-505.

Kochen, M. and A.B. Segur. "Effects of
cataloging volume at the Library of,
Congress op the total cataloging costs
of American research libraries." JOUR-
Nip OF THE AMERICAN SOCIETY FOR INFOR-
MATION SCIENCE, March-April 1970, pp.
133-139.

Kraft, D.H. The journal selection problem
in a university library system. PhD
Dissertation, Purdue University, 1970.

Leimkuhler, F.F. Storage policies for in-
formation systems. Research memorandum
no. 69-8. Purdue University School of

' Industrial Engineering, June 1969.
Prepared for the Joint National Meeting
of the American Astronautical Society
and the Operations Research Society,'
Denver', June 1969AjA(d for the Library
Planning Conference, University of
Lancaster, England, July 1969.

Martin, J.H. "MARC tape as a selection
tool in the medical library." SPECIAL
LIBRARIES, April 1970, pp. 190-193.

Penner, R.J. "The practice-'of charging
users for information services: a
state of the art report." JOURNAL OF
THE AMERICAN SOCIETY FOR I ON
SCIENCE, January-Februar 970, pp.
67-74.

Putnam,D.H. "The do-or-buy decision:
in-house versus contractual microfilm
service." JOURNAL OF MICROGRAPHICS,
Spring 1970, pp. 103 -105.
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